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"Us tn non-human .nim.is tS " ln8 hUMn 

While some tumor cello u 
culture, they do not l* 11 ' Can " e ™<"? Bro m in 
"»ue culture v. '"vironment of the 

PropertU, of th ' m " n " ln ^ 

includinc t-h.» » characteristics, 
<uantit o h * g,n " 'he nature and 

surface an. tn' " Pr "" d ™ Ct » «» 

-pen.: ZS^zzr ho ™° n - 

va»a bl e iri ;: n r f °;: m h :r ors - 

o* origin. th * P rl »>«7 tumor 

There erist certain animal models f or th . 
maintenance and propagation of tumor cells T„ • 
lor erample, tumor cell models exist Z • . 
« transplan tatlon o£ cells wil , \ Action 
*.velopm.nt. „ 0K . ver , ^ £ ™ < J- «— 
undergone significant changes from „ \rigLl 

opagation ln animals. In Edition, it is not a 
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certain or straight forward process to generate such 
transplantable tumor cells lines, since only a 
fraction of primary tumor cells will have the ability 
to be adapted in this way. 

The difficulties are even greater if one 
attempts to cross species barriers in such 
transplantable tumor cells. Human tumor cells, for 
example, will normally succumb to the immune system 
of mice. One way that has been developed to overcome 
this, in certain circumstances for certain human 
tumors, is use of the 'nude' mouse strain 
(S.P.Flanagan, Genet. Res. Camb. (1966), 8, 295-309. 
,,M Nude," a new hairless gene with pleiotropic effects 
in the mouse."). In these mice, defects in the 
immune system allow the survival of certain foreign 
cells injected or transplanted into the animal. 
However, even here only a variable fraction of 
primary human tumors can be successfully propagated. 

Thus, there is a need for effective maintenance 
and propagation of primary human tumor cells in an 
animal model . 

In accordance with an aspect of the present 
invention, human cancer cells are administered to, 
and maintained in, a non- human animal wherein the 
non-human animal is immunodef icient . 

In accordance with a preferred embodiment of 
such aspect of the present invention, the human 
cancer cells are maintained in the non- human animal 
which is immunodef icient with respect to its own 
immune system, on a biocompatible support which may 
include a growth factor or factors for inducing 
angiogenesis to the implant, and which may be 
required for the growth of the cancer cells. 
(Biological Response Modifiers, or BSMs . ) 
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In accordance with another aspect of th. 

The non-human anlmaI My ../I 8 (BR "' S) - 

immunodeficient animal. " 

In accordance with a further aspect of th. 
xnrtud., human cancer . tn . 

■**-* « hereinabove described' i, " ^ " 
an anima! model for studying the effec of " 
treatment or therapy. " ° f 1 Canc " 

present ZTT*" " ith a '""her embodiment of the 
Present mventlon. a non-human animal which ineluH 
human cancer cells i„ accordance with an eloT 
" hereinabove described fur,K , •«°°<>««ne 

immune „„«, < scrlbed . further includes a human 
with h ! Particul « ">e animal i, provlded 

"Z. z^::'" ic ceiia Mhic - • -tn 

ne system « the non-human animal. 

L h \r:r; hu r aniMi ia p*-*—^ * rod.„ t . 

nereinabove indicated hh. k 
- Preferably maintained ^nT-^Z"^ 
planted biocompatible support which may in u 

ceU arowth rni°; T" " lndU « * and 

referred to ,s^ ""Rafter 
terred to as a neovascularization device. 

The biocompatible support mav h- . w 

support (sometime, referred to "rein ^ 

sol SUPP ° rt) " * -pport 

(sometimes referred to herein *«» a c Pport 

support) D r.f m nonabsorbable 
PPort), preferably a non- biodegradable support 

The neovascularization device or devices can 
* - include in addition to a biological e ol 

Import eXtraCellul - ~tri, component or 
components. The support may be formed from an 



extracellular protein or the extra- cellular matrix 
component may be added to the support. For example, 
the support may be formed from collagen which is an 
extracellular protein or an extracellular component 
may be added to the support . 

A biological response modifier (BRM) is a 
biochemical agent that directly or indirectly induces 
a change in gene expression at the cellular level. 
Growth hormones and their chimeric derivatives serve 
as examples of a direct BRM; initiating a biological 
response ultimately directed to the nucleus and 
mediated by a specific high affinity receptor. 
Hydrolases (plasminogen activators, collagenases , 
heparinase) serve as an example of an indirect BRM; 
initiating a biological response by enzymatically 
activating or releasing latent, stored or zymogen 
precursors of direct BRMs . The BRM may stimulate or 
facilitate vascular growth from a tissue or organ, 
and may be required for growth of cells on the 
support • 

Biological response modifiers used on the 
support can be angiogenic growth factors such as 
HBGF-I, HBGF-II, platelet-derived growth factor 
(PDGF), macrophage-derived growth factor (MDGF), 
epidermal growth factor (EGF), fibroblast growth 
factor (FGF), hypothalamus -derived growth factor 
(HDGF), retina-derived growth factor (RDGF), and 
mixtures thereof. A preferred embodiment of the 
invention for inducing angiogenes is uses HBGF-I. 
Desirable hydrolases include a member selected for 
the group consisting of heparinase, collagenase, 
plasmin, a plasminogen activator, thrombin, 
heparinase, and mixtures thereof. Hormones such as 
the growth factors are particularly desirable as 
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biolcgical response modifiers u 

•licit cell growth *„■ H0Tmn " »P«ificel ly 
8to«n and differentiation 

The neovascularization product can ,r. • , 
an extracellular matri* ,„_ 50 "^"de 

-terial fro. which t7 C ° mP ° nent ' " hi < h -» °* the 
added to the support Altho^'h " ^ " 
-tend to b e bound bv thi or .U JT^T 
Believed that the inciusion oTthe "."^ " " 
"atrix component may, among other Wt " 
t" hold and to protect th. »»m funet " n '- Unction 
the product; i " ?f f Wh " h is in 

adherence of th J™ f * d *«P"°n and 

une or more extracellular m»^^ 
which may be used *1„ eAAul « matrix components, 

-trix components include * 

Preferred embodiment uses coll.." t C ° 1Ueens - * 

T^Pa IV i, desirable because it o" T C ° Ua8en 

sorption characteristi:r^\:\~L"j rabl - 
response modifier. glcal 

The support may be either an absorbable 
ode dable) support Qr 

(non-biodegradable) support and 

formed f rom a ' . the Su PP°rt can be 

Preferred ^ T. ! T'^ C ° mP ° nent ' Th « 
includes at le ast one T^ 5 "^ 1 ' Su PPort which 
<• which at lea n ~~ 

of absorbable suLlll Zh5 °^' Examples 

" Su PP°rts include members of m 

consisting of collagen Type I kJT * 8r0UP 

s *ype i, known commercially by 
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the trade name "Gel foam", laminin,' f ibronectins , 
gelatin, glycosaminoglycan, glycolipids , 
proteolipids , mucopolysaccharides and mixtures 
thereof. Examples of non-absorbable matrices include 
members of the group consisting of nylon, rayon, 
dacron, polypropylene, polyethylene, polyurethane, 
expanded polytetraf luorethylene (PTFE), cross-linked 
collage Type IV, and mixtures thereof. 

The support is one which is biocompatible with 
the host in which it is to be implanted and has the 
rigidity and strength to support growth of the added 
cells . 

Expanded polytetraf luorethylene (PTFE) has been 
found to be a particularly suitable non-absorbable 
support. This support provides the following 
benefits. PTFE has a general lack of an inflammatory 
response which is the basis for the current 
acceptance of PTFE in the surgical community. PTFE 
can be coated conveniently with extracellular matrix 
components which can absorb a biological response 
modifier. Biologically active HBGF-I and HBGF-2 can 
be immobilized to collagen- coated PTFE by previously 
established methods. PTFE polymers are routinely 
engineered to various specifications to meet a 
multitude of required configurations. 

Non-woven multifilament angel-hair fibers of 
expanded PTFE are commercially available from W. L. 
Gore and Associates, Inc., Flagstaff, Arizona and are 
particularly suitable as a support. These fibers 
allow sufficient organized area for infiltrating 
cells to be exposed to the environment of the host. 
This permits the free exchange of nutrients and toxic 
waste to occur while neovascularization processes 
occur. 
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Supports can be provided for use in this 
invention in any desired shape and si « 
^apes for a support be ^ ^ < DesirabU 

"red wrthm an organism. Suitable « 
securing a support ■ , . U1Cable mean s for 

e support can xnclude a staple 

bxocompatible glue, or other surgical P roc ea 

as suturing or tyin* th. e Procedures such 

or S i«v, of « Pande p d p m i fiune a tute 

°' "ange! hair" «P.nd.d PTFE fiber, 

For example, hbof-i is known to bind to 

comp. n ,„t. of the extr.e.lluUr matrix a !d 

of the extracellular matrix oan either H C ° m, """ n " 

on solid supports or denatured ^ 1! f^ 1 "- 

Insoluble matrix HBGF T ! lnt ° " 

HBOF-I, adsorbed to either 
denatured eoUagen I , pong . s> „ ^ ^ lh « 

expanded FTFE coated with either fibroneo ln 
collagen I or collagen IV or- "neotin, 
denature . ' to c °"> b inations of 

aeH „,..„ BJrowcn, see below factor's 

activity a, a cellular mitogen in vitro. 

bioloei 6 7" e "'" 1Ve "ncentratl^Tror a 
biological response modifiers „„ k 

that elicits a erowrh * """"ration 

but is not oxic : th.; spon :: fron tht ^ 

therapeutic concent r to'" °* 
f*,.- °ncentrations of angiogenic growth 

^""^iti: r^r ? -~ L p - 

calcuUtion includes bTS"*^^ d 
the non-absorbable support. ? nd 
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In accordance with an aspect of the present 
invention, a device of the type hereinabove described 
is seeded with human cancer cells prior or subsequent 
to implantation of the device in a non-human animal. 

The non-human animals which are provided with 
the human cancer cells are preferably immunodef icient 
non-human animals; in particular immunodef icient mice 
and rats. Such immunodef icient mice are known in the 
art and may for example be SCID mice or mice of the 
beige/nu/Xid, (BNX) genotype, [McCune S.M. , Namikawa 
R. , Kaneshima H. , Shultz L. D. , Liberman M. , Weissman 
IL: The "SCIDHu Mouse: Murine Model for the 
Analysis of Human Hemato lymphoid Differentiation and 
Function" Science 241: 1632-1639 (1988). Mosier 
D.E., Gulizia R.J. , Baird S.M., Wilson D.B.: 
"Transfer of a Functional Immune System to mice with 
Severe Combined Immunodef iciency " . Nature 335: 
256-259 (1988). Kamel-Reid, S. and Dick, J.E.: 
Engraftment of Immune -Deficient mice with Human 
Hematopoietic stem cells, Science 242: 1708-1709 
(1988)] and which have little immune function left to 
interfere with the growth of foreign cells. These 
mice have been extensively used for human tumor 
xenografts (Isaiah J . Fidler, Cancer and Metastasis 
Review, 5:29-49 (1986), "Rationale and methods for 
the use of nude mice to study the biology and therapy 
of human cancer metastasis"; Seiji Naito, et. al . , 
Clin. Expl. Metastasis, vol. 5, #2, 135-146, (1987), 
"Growth and metastatic behavior of human tumor cells 
implanted into nude and beige nude mice,"; Jurgen 
Mattern, et al . . Cancer and Metastasis Reviews, 
7:263-284, (1988), "Human tumor xenografts as model 
for drug testing,"; Andrew Pawlowski and Peter J. 
Lea, in Skin Tumore: Experimental and Clinical 
Aspects, edited by Claudio J. Conti, et al . . Raven 
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Press, New York, (1989V »u 
Xenografts".). Mela "°ma 

~ ^tj: ; la p i;r:r a d embodime - * 
ox the tyP : d :tz: r:r; ulari2ation 

non-human animal, it is n k ? " lnunun °def icient 

- -o Pe of .He*^:; 8 ::^"^" the — 

non-immunodefi cient nnn v. 

"lent non-human animal. 

In accordance with another 
invention, the immune deficient it h " 
PTticuiar mice, are provide TlTl^T, *" 
« addition to the prim.™ k hun,an cells 

"rat, these mav k ^ °" n " nc " 

th. -nima "i 7a hula"""" ""' th " »» l '-ide 
o«ice allows Ihi ° *"d o f 

Procedures f„ ™*. ^ and ""logical 

-or -..troction" r:.:::::,;- 11 — « 

( Rosenberg, s. A t w n T ^ therapy 

J.J. ( et al .'• I- 75> 5 ' 5 - S03 ' "M; Mule 

^erap^ n »•«, or IIL ^ 

Koae^^ar? 1 "-- 
»«..),or.n y a g e„ ts ^ S o r"^ 
^TZT^T 1 ^ - -/Crated 

» — d in an autolo.oua fashion . a th . " Sy " em 
system of a patient f = - ,• ' h ' «■» 

-id-. i : h n n'tut "r:;:: : n che immune 

-^nt, and than the 

»X of a „id. Vlriety of C6U /^ Th «" oould he 

e«w on such an Mbi R " 8 " n to be abl « to 

system, and may include, but 
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not be limited to, fibroblasts, smboth muscle cells, 
endothelial cells, epithelial cells, hepatocytes, 
mesothelial cells. Such cells may function to 
support tumor cell growth by a variety of mechanisms 
eg by secretion of particular growth factors, 
angiogenic factors, extracellular matrix components, 
or other factors, all of which may constitute the 
appropriate micro environment for maintenance of the 
properties and growth of the primary tumor cells. 
Additionally, cells may be added and screened for the 
property of production of agents, or other properties 
of inhibition of the growth of tumor cells which 
usually grow well on the support without additional 
cells. 

The human cancer cells which are used in the 
present invention are so-called primary human cancer 
cells (i.e., cells taken directly from a patient's 
tumor and maintained in vitro only for the shortest 
possible time). The cancer cells may include, but 
are not limited to the following types; breast, lung, 
ovarian, melanoma, colorectal, renal. 

Thus, in accordance with an aspect of the 
present invention, human cancer cells are placed in a 
non-human animal in an in vivo physiological 
environment that maintains the appropriate properties 
and characteristics of the original human primary 
cancer cells. In this manner, such human cancer 
cells may be tested and/or studied and/or treated in 
a non-human animal model under in vivo conditions 
which do not alter the characteristics of the cancer 
cells. 

Thus, the present invention can provide a 
non-human animal model system for testing, studying, 
manipulating and predicting behavior of tumor cells 
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and developing treatments for prima™ u 
cell lines f™« „ Primary human tumor 

lines from a varxety of different cancers 

p r o P e::iL c r:eus w : f th a : h ^ : resent 
b. -eioped 1 :: 

. the ~ - — -r ce \\n n d sl 

estabH sh a e T ti0n ' 3 Patient ' S tUm ° r Cella «T be 
established m a number of different n» n k 

...p.r,.'™;:"™,"" - ~ « 

Cfte f °Howing examples; how-v.,- «-u 

of t„. invention u not to b / lin ,; te h r::: r ; b ^ e scope 

„ , Exaaple I 

with o P : ::r e :L an 1 an «r h " i " d — «• w.s h .d 

g i * " aU to "P°" peritoneal cavity 

iw. L. Gore, Inc., Flagstaff, Arizona) 
pre- coated with collaaen TV lzo ™> 

!riUC f ° r hour. Follow™, adsorption 

w . .::n d . factor the conat ™ ted - « . 

»as placed adjacent to the liver of the mouse The 

d^n. ° Pening W Cl °" d »«*■ « «a !. Ln 
and the mac, „, r . maintained „„ . normal J * U " 

hour light/dark cycle it- 12 

aays) the mice were killed and then 
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subjected to whole body pressure perfusion with 
glutaraldehyde, buffered with phosphate, using a 
catheter inserted into the thoracic aorta. The 
implants were examined macroscopically for blood 
vessel formation and the internal organ block removed 
and thin sections through the entire organ block 
containing the implant device were prepared for 
histological examination. 

A significant angiogenic response was observed 
macroscopically and microscopically within 18 days 
after surgery in all mice (normal (C57) and immune 
compromised (BNX) mice) treated with HBGFI. Blood 
vessels, at the tissue site of implantation, were 
observed macroscopically to be exclusively within the 
implant. Control implants without HBGF-I did not 
induce neovascularization. Histological examination 
of the implants revealed new blood vessel growth - 
within the implants. Total numbers of mice analyzed 
in this experiment were 3 for C57, and 18 for BNX. 

After as long as 40 days, the implants were 
examined for the extent of angiogenesis . 
Bidirectional formation of new blood vessels along 
the HBGF-I implant from the liver and other tissue 
sites were observed. Further examination revealed 
that the implant contained vascular "strings" which 
connected the implant to the existing vascular tree. 
The ability of HBGF-I implants to maintain these 
neovessel structures within the peritoneum is 
evidenced by these highly vascular bridges. 
Histological examination of these long term implants 
displayed a large organized solid matrix surrounded 
by a collagenous capsule (scar) and containing a 
network of neovessel formations interdigitated with 
different cell types. Histological examinations 
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(longitudinal and cross-section! 
•M-U, "strings" tsvaied th . „ ° U8h 
— layer of m . a othslia 1 cell,/ °' * 

-cul. r i mina in the CMt » ~ d i„ g a i arga 

by P«"ii»nt endothelial calls . I "compassed 
^ooth muscle cells, represent! " lti ' 1 ' ^"a of 
««erentiated arterioles T" ^ 

abundant capillary l„ mina , a ™ th « Pinery are 
bundle i. surrounded by a contln ' V " CUlar 
capsule. Further ex*„ c ° ntl »"ou S flbrocellular 

rcner examination of fk,-., 
".unification revealed the relit* , """^ " Mgh 
component of vascular structu " 

a^ndance of .ndoth.lj " "» 

•tructures. ""-Una capili arv 

In accordance with m.. j • 
>"«nt invention, — »f «. 

neovasculari^n * cnes « and 

p-^^-J^T achieved in the 

(BNX) . y tHe lmmu ^-compromised mouse 

Example 2 

contains a network n .["fT T'*' ^ 
contiguous with the BNX ^ZVsZllT' 
successful transplantation o, "Zl . ' " ermltS 
h.patom. cell Un . or , * " th « « "t-deriv.d 
line i„ Co a BNX mouse. """""-'""^ »alanoma cell 

-ace: T'ZZl ~r; c ' ' — 

A375, derived f rom a human " ' 3 Cel1 Une, 

in culture with either R^x ^7 ' 

RPMI 1640 (RL-PRC) or high 
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glucose defined minimal essential media with 10% 
fetal calf serum, 0.03M glutamine and gentamicin (0.5 
rag/ml). These cells were plated on 100mm tissue 
culture plates and maintained in culture with medium 
changed every two (2) days for the duration of the 
experiment . 

In order to identify and characterize these 
tumor cells during the transplantation process, cells 
were transduced with recombinant retroviral vectors. 
Either N2 or LNL6 (Armeninano, D. , et al. , J. 
Virology 61, 1657-1650; Adam, A.M. , and Miller, A.D. 
(1988) J. Virol. 62, 3802-3806) was used to transfer 
and integrate the gene for neomycin resistance (Neo«) 
into the host genomic sequences . Both of the 
retroviral vectors used in this example are Moloney 
murine leukemia virus -based vectors with the viral 
coding sequences removed and the Neo-resistance gene 

from the bacterial Tn5 transposon inserted. A clone 

v.. 

producing a high titer of amphotropic virus 
containing either N2 or LML6 was isolated by G418 
selection of the helper- free packaging cell line 
PA317 after calcium phosphate-mediated DNA 
transfection of the appropriate viral plasmids. 
Virus -containing supernatant s were collected from a 
confluent monolayer in Dulbecco's minimal essential 
medium containing 10% fetal calf serum. Following 
filtration, the viral supernatants were stored at 
-70°C until used. 

Cultured monolayers of either PL-PR-C cells or 
A375 cells (2xl0 6 ) were exposed to virus containing 
supernatants containing virus particles (2xl0 6 ), 
polybrene (8ug/ml) and appropriate culture medium for 
2 hours at 37°C. Following exposure, fresh culture 
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medium was added and 

*»3 <„...) were „ poaed ' to h tt » C H.o. and 
weeks whereupon tran, d uc. d colonies 2i I 
»ubs. q uent transplantation. £ " 

(N.oJ r,, " SdUC * d tU, " 0r RL " PR - C <"••>•) or A375 

lNeo«) were grown to h-i»h j a A375 

6 co hl 8" density flxlO 6 ^ n t ^ 

sponges (15x12x7mm ^ , j ' on Ge lf°am 

6 ^3xi2x7nun) and wrapped with 0 5^* 

expanded PTFE fih«« . of 

r - contiL^:,:;:r:c.r::-: u r r - 

d.vxc. was surgically implanted in \h. writ™ , 
"vity adjacent to the liver of BNX mice as 
previously described. 

.„.„,,„., . ur81callv removed and washed 

Wash"dT 1 " ° SPh " e bU "" ed <™>- 

C wxth a solution of collagenase i„ PBS (lm/ „.. 
m a tissue r U ih,^ . ro& Umg/ml) 

«Us „.~ lncub "« (5% C02). R, leMed 

* 2o" !°d k" ^ « n " tfa «"^ do .in, aOOO 

=e n ; r u t wa c s e h 1 ed s on « with « - by 

appropriate r,su. utu:i e m:d" USP ' nded, ' ith 
(•OOug/ml) and plated "o iTt™ «« 
cult-,. ,. P'^ted for 16 hours on 100mm tissue 
culture flasks. Plated «ii s were washed with PBS 
ertensxvely and fed fresh medium. nedium ™ „ 

-ery two day. for the duration o, the prolel™ ' 
Large numbers of viable rl-pr-c („..., cells 
recovered at is ?c . eAAS were 

ea ac ie, 25 and 34 davs ooef ,• «. 

evidenced by their ability t ™ L^T " 
G418 TV.,., u tne Presence of 

"•no. This observation was fn-rt-K— ^. 
dlV „ f n was further confirmed by a 

.ctivi "Z ne ° nyCin ' h "P-«»n,feras. 

*«xvxty (th. dxrect product of the Neo. g, ne) . 
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Viable A375 (Neo«) cells were recovered at 27, 34 
and 40 days" post implantation which both grew in the 
presence of G418 as well as displayed positive 
neomycin phosphotransferase activity. 

Induced neovascularization within the peritoneal 
cavity has therefore been shown to sustain the 
proliferative potential of tumor cells simultaneously 
implanted with HBGF-1 adsorbed solid supports. Tumor 
cells which were recovered from these HBGF-I implants 
were able to proliferate in vitro under selective 
pressure which reflects their genetic disposition. 

Example 3 

Primary Tumor Cells on Implants in BNX Mice 

Primary tumor samples are obtained as biopsy 
samples from human patients. 

These tumor cells, purified from immune system 
cells if necessary, by standard cell- separation 
procedures or as pieces of intact tumor, are 
maintained for a minimal period in vitro in an 
appropriate medium prior to seeding onto the support 
for an implant, as described in Examples 1 and 2. 
The cells on the support are implanted into BNX mice 
as previously described or as 0.25 to 0.5 cubic 
centimeter chunks wrapped in 0.1 gm fibers coated 
with collagen I and 0.25 pg HBGF-1, and a time course 
of survival of the cells in the implant is carried 
out. The implant is placed in the peritoneal cavity. 
Survival and growth of the cells is monitored 
biochemically, by isolation DNA from cells in the 
implant, and molecular hybridization with 
human- specific repetitive sequence DNA probes. 
Monitoring is also by immunohistochemical means, 
using intplant sections and immune antisera specific 
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TIL or ALT can be tested with the patients immune 
cells alone, or in a mouse where the patient's own 
bone marrow has been reconstituted into the mouse. 

Number modifications and variations of this 
invention are possible; therefore, within the scope 
of the dependent claims, the invention may be 
practiced otherwise than as particularly described. 
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Wh« is Claimed Is: 



biocompatable support wh,^ • 
biological r«„ ^eludes both 

glcaI response modifier mh k 
cells. and human cancer 

The process of claim 1 wherein t-k 
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The process of claim 2 wherein ^^ 
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10. The process of claim 2 wherein the cancer cells 
are primary tumor cells. 

11. The process of claim 10 wherein the biological 
response modifier is an angiogenic growth factor 
and the support further includes an 
extracellular matrix component. 

12. The process of claim 2 wherein the non- human 
animal includes a human immune system. 

13. The process of claim 12 wherein the biological 
response modifier is an angiogenic growth 
factor. 

14. The process of claim 12 wherein the support 
includes an extraceullar matrix component. 

15. The process of claim 12 wherein the support is a 
nonabsorbable support. 

16. The process of claim 12 wherein the non-human 
animal is a beige/nu/Xid mouse. 

17. The process of claim 12 wherein the cancer cells 
are primary tumor cells. 

18. The process of claim 12 wherein the biological 
response modifier is an angiogenic growth factor 
and the support further includes an 
extracellular matrix component. 

19. A process for testing a cancer treatment for 
human cancer cells, comprising: subjecting a 
non-human animal to a treatment for human cancer 
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"11s, said non-human animal 
cells, said non- 

immunodeficient. 



-Us, said h animal inClUdin * 
saia non-human animal being 
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25 • The process of claim 21 wherein t-n 
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26 ' The process of claim 21 wherein t-h 
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27 ' The proce « of claim 21 wherein i-h 

are primary tumor cells. CellS 
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28. The process of claim 27 wherein biological 
response modifier is an angiogenic growth factor 
and the support further includes an 
extracellular matrix component. 

29. A non- human animal model produced by the process 
of claim 1. 

30. The process of claim 2 wherein the support 
including the cancer cells is implanted in the 
non -human animal. 

31. The process of claim 2 wherein. the cancer cells 
are added to a support implanted in the 
non-human animal. 

32. The process of claim 20 wherein the non-human 
animal includes a human immune system. 
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